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(54) PATTERN FORMING BODY AND PATTERN FORMING METHOD THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a pattern 
forming body using a photocatalyst. 
SOLUTION: This pattern forming body 1 has a 
photocatalyst-contg. layer 41 on a base material 2. The 
photocatalyst-contg. layer is a layer containing a 
substance which changes its wettability through the 
effect of photocatalyst by exposure according to a 
pattern, or a layer containing a substance which changes 
the wettability through the effect of a photocatalyst 7 by 
exposure 6 to a pattern 5 is formed on the 
photocatalyst-contg. layer. Or the photocatalyst layer is 
formed on the base material, and a layer which is 
decomposed and removed by the effect of the 
photocatalyst by exposure 6 according to the pattern 5 
is formed on the photocatalyst-contg. layer. 
Alternatively a compsn. layer comprising a photocatalyst, 
binder and substance which is decomposed by the effect 
of the photocatalyst by exposure according to a pattern 
is formed on the base material, and a pattern is recorded 
by having the wettability changed through exposure. 
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yBf&w* 

fig*. 

^r«±i~, ^-^cOft^cJ^T^^coffrmcJ; 9 
h^?~yB$Lfa« 

[!f*ij|4 ) ft¥ttizw-y*B&t&j*?-yj8 

f&mz&^x, mm. ^—ycom^zx-oxmrn 
[11*115] mmz^Thmtfi/'a^ymis* 

LA m^-ftifr l Iltfe©«^°^-^M#:« 
[11*116] ftj^fc^rraJfa^Un-^-g-* 
-tS i f: SrWat-TSff*!! 1 &v^L 5 cow^h.^ 1 Jl 

[11*117] yy-z-ycoy^mw^zyiv-XuTiv 
Cli*iH8] y')-3-yti^)Vij' ynvzi^^^^y 

z^mmmfrt>nt>tit:i>cDT»)&zb zmmb-t& 

it*J| 6 L 7 co^Titfr 1 ^cfafijco^-yffM 
[ if *if 9 ] y'ja- ytfRmfeis y\Y&y>A £ 

ists mmtyfr ^n^Ktzh<7)X'fohzb*w@.b-tz>m 

*if 6 & v > L 7 co v vfft.^ 1 if £iB*^ ^ - >-JFM 

[it*Ji i o ] n9~ymm.wmmmwMX'h s <r 

t £#@£~t£fi*il 1 L9cD\->irtiiiHzmm<D^ 

[ii*in i ] m^mz^-y^m-th^mza 
tt±.k.&tii Uzmm^m±izitmMwmiz£ dm 

-ycoH^c J; -3 TTteM^fffflt J: *} #mt&Ztl& 

^?-y<Dmmz£^xtfcmM<Dimt,z£ 
ix £ mm, ta mmmfr & mm,mm mm l & * 



f-ymtfimz^f-ycomytz u mm^mizx 
-o x imcvmtivk &&tt.zit&zb>s:mkb-r&'*?— 

itmm i 2 ] mm^mizm-z>^?-ymm 
« . 3^a»HBsatt= .t o « 3 i b * & m b -r h it *ii 1 1 

imw^-y&mrm* 

[ft*iai3] mm^miztt~f&^?-ymy6 
t a if *ii 1 1 fEtto; n° 9 - . 

[ W*il 1 4 ] JBUBSE^Jit^rrs^^-^JI* 

>*9—VftW&W£U%#t>ft o Zb Zfflkb-t 

£ft*if 1 1 ^rv -i 1 1 3 <7)v ^tifiHzmmcw^—yB 

[ff*>S15] mt±l,zffi%mi%:\ l \L9cr)^'ftifr 
^IE«W^-yffM#:^*L. msmi l=5r^Ll4 
CO tvf ti ^ w ^ - ^ J; -5 T ft ^ fz IP n° ^ - y 

[|f*ll 1 6 ] ^°^->-ffM#:±tff*iI ll^L 
1 4 CO V Vf ilj&HTV ^ - >S5te^ X-oX'^io tlfziP * 9 

S^I4S2r. mwmtf±(,z^-tZ>Zbl,z£~oXB®.Lfz 

[ff*3S 1 7 ] *W±tc|f *if 1 3rV> L 9 co^-r'^i^ 

^ie«jco^^-yffM#:**L. msmi i^^ui4 
mmkcoj ^-yiznmv tzmwzmmm * mm- 

[|f*ifl l 8 ] ;^-yffM#:±^ il*H l l ^rv^ 

L 1 4c73V^^CO^^-y|{^tCj;-r>T#^ix^f^t 

[ if *jb 19] > ^ - yBmfaco^mzmtmmmm 

gpcovStittco^-ft Ltz mitcofrlzs - yftfcrJSffiffi 
«Sr®^£Ig^^-r^»<It^i|tMh-rS|»*iIl 7 

ia«ico«^#»^. 

[ ft*JI 2 0] > ^ - y ffM#:co^a^«f gttJifflffl 

bizi:^x^?~ymzmmv£m*B®.-t&Tm$:^ 
hzb itwmb-thmim 1 7tstt^Ff^s*a. 

[ if *JB 2 1] a ^ - y^)Sflc<^Mfc:«ffiffiifflffi 

mm^mm-thTM. ^m^tm^Rm^mizx^xm^, 
mi&i&t hiM^-th z. b zmtb-t hmtm 1 s 
[ it 22] yBmikco^mzmzrmmm 
b izx^x^-ymzmtmm^m-hTM*^ 
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wskt-th mtm i 9 & v ^ l 2 2 fciaffiwamHH^r 

So 

ms.m2 5 : ^-ymm^mtmm<m& 

fci S^tc i 4 i t ^Hin^tf**! l 9&^ 1 2 

1 9 3rv>L2 2 teieK^PfftKttrffi. 

[ W^if 2 7] ; - yffM#:^O«gtt/lc0ffM 
£\ LJfcJSBMcJ: Sit &W$lb-t 

tmtm 1 9 L 2 2 KiEtt^*^fNK:fri£. 

[f§^Oi¥*ffl:»j!] 

[00 0 1 ] 

ywmum tern? t^cr>x%h. 

[00 0 2] 

?->mj$,fk&mm. mil j&&<7)QiMizmm-t&*k 
-stzte, ^?->mmM y?*wm-hmz4 y?* 
*%Mh L<\tK%~thu^mmth. ttz. ^mmco 
w-ymmmt. mwmmj,mzi>mm-tz> i t &x- 

Mo-it* s w-mmttzmm-t&^mmmte , ^ 

cDSMS L . mfcLimV&Wmxti&LXBM L 
T^&. <T -3 L/tTOJTIi. EPWJJKJHJKfc:, Jc¥. Hi* 
^cov <? ? - y Sr fM LT EPJBIJKt&fHK L T EpJiPJit&=il* 

Lxffiffl lx v * s . itmm^^mmx'h h^y-tv 
h em mnw&mMMiizte % jk^ < «o <^mm% fix 

EPIOT<7)EPfiiE{4, EpfiJKmK 

* * v MmT^m^iz x -oxmmizmyt lx mm 
B-WM^zmm^zmMt^mm^zi: ^ ximtz ; t 
#t%z>. m-r-^M^co^y^'v hmmmmiz, mm 
ftm^zMftmim^ycmmmtL^te x mmmmz 
te&ftt Ltzftmrnrnzm-ffmitifct lx. m^n 
tttz x^xmytt, myefommizMimcDm 



a yfz^m^&mizkj y^z^mLz^mzzmm 

[0 0 04] itc. V— f-commizXiX. AV9\z 
i t s&fHTig*. t - h KiaiSW^^fflV^c^MEPliJ 

««W{4. mmcr>TM.b^mx\ mzu-^r-mzx 
^xmm£WM^&(DfrX"mmzmm-& i t 

[ o o o 5 ] amms^-yiwm-t&jfmt 

LX. gM±tzW?fiLt:y * hUiSxhmzJ-sf—yco 

mytzn v ^ . mtfcmo y*wjxh commk. § h iz 

[0006] y*bv -^J;Sift»»N^- 

v^xtcDMismzm^^tix^^tf, z-tihco-fim 
'SStf-ib %<7)X\ mm * mm- %> 1 1 ^<omm 

TS&'fW-S ^IBIHjSC t> * o . 

[00 0 7] ^^^^<7)iSf|*H^N°^-y^Ep 

i r>xMix&jm{k't&wst* m^xw- y^m 

■f&n?- yftmwa i. w \° ^ - y&mxmzmz , # 

lff9-2 1 4 84 5-tjrb LXm&bX^hff, 
[0008] 

[H0H^W^tJ;9i;-rsiSM] *9&m. »rffl^^ 
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mmmmco^i- s mas* <r t *^«rtg^ , if 
m&mmmmmmi-i ; tars h^?->m$LW 
ztm-tz z t £ wmt-tz o . ^scontm 

~fh ZbWX*%h>*9-yWjm&£W*9-yi&f8&i 
[0009] 

-y* mm- h>-<9- y^mmza v , swi^M 
**&w«*wu mm^mn. ^-y^m^zx 

&J*?~ y JFM*T"S> 6 . ^ - > £ 6 

h . ygmiizj ^-vwt^A?- y&mmz a v * 
t. j^-ycmmzx^xmmcDimizz. 

^ y«s-& * s -ft^ft £ #r$- & fr ta<^ * * - yj& 

&mzw l i?—yffitf< l fax'h&. 
[0010] yU a-yco-y-l mw^zyji^ruTJl-* 

Lx^h m§&<w * ? - ym^W-xh h . y u 
n - y xjutfs Tiv a dr y y =y y^tslMMfr t> % 
h ti?z t> <75T* 5 bu 15 W n° ^ - yftMfoXfo & . Wo 

- v -WEum. yv^-yitsmz GtsmtfOfafr t>nt>ti 
fz^<vx%&mz<D^?-y&$,faxfo&<, ^?~y& 
fcm i mmmmxh&mizcD^-y&f8,ifcx2b&. 
[ooiilit, ^mz^-y^M-fl^mz 

$m*^Ltzjtmm^mmmt^?-yftmw. 
mtiMzm. uzftf&m^mtirzmmcvimiz x o 
fflxteipsztet & w«#*s?r mm. Ltz^~ y%m 

p-yjtmmz^f-ycDmm u i 
£ «fc o TtB luie^^ >° ^ - y mmxmxfo h . 3tt«4«* 



[0012] a»±tcMIBW^-yJFM#:^^L, mi 

^-yizmmv tz3®.±<,zmMmmmm tsnfzm^ 
x%h» ^v-ymi&w^zm^j^-ymmzx -> 

[0013] *»±^MIBW^-yffM#:2r*L. M 
12(7)^°^ - vK^tc J; -o X^hfttzW yftMikco 
W-yHztfJELt: MtiLtHz ffiggttJl Sr Mt S 315^ 

■sie. &x^nRmftmiz£r>xm%M<7Mhte<Q 

>*9- ymm^cn^m \,zmmmmmM * mm-t s x 

Ltz^±.^Mzj^-ymzmm\mimm-^JM 
^irhmi^m^m^mxhh. w-ymmM 
±miizm^mmsffli*w*th3-n. *wffl<?>m 
m^m itmicth z. t iz£-?x/*?-ymzw$mmt: 
mm-ttxm^-ttmsz^m^im^mxhi . 
[ooi4] j^-ym^^mtmmmm^K m 

hh» ^~ymmif^wmm<mm)K m$m 
mmmm^y 4 juAfrbemt MiEfiiz x zmmz 
x h mm^m^imumxh^ . w-y&fmwm 
M'\imco&m\ ICS zmm ttzmmiz x h laie^*^ 
fm^mvht. w-yjmftwmmmey&m 
mm,M*b^ s *mm Ltzmmizx mmcom^im 

[00 15] 

m^x, '*fi-yt:&tffr&w-y&tf(fcis£W*? 

-ymmumxhi. ^muzts^z. w-yn. m 

m. mm. x^mcomtizmm-tm^zizmH y? 
miz-f y? l < \mm-hmft*M 
tfz. xfkwnw-ymffltttmMmmi 

mzmm-t&zbtfxzz,. zcom^zn, n?-y 
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ti s Mtl&0)$Mk IzmtX^?- yj&tftfa±tzmi £ tl 

fcmmi i±mmm^ &m®. ax if^tthm^mw 
^zm^tttz^mxh h n&\>wfc$h . -*m\<n 

^•-v y temo-ik-smt commKmh^^mm. 

1 . m&mi z &m t l x # t x ~> x mmnste i><ot 
Ltzo, tf7*mnmmizm7mm$:&f&Lxffiw'm 

[0016] alcfSBJi'CfcL 3fe«SE<^JfJKJ: OflBfttta 1 

y ? ^ h ^ t «s^tt. * s v ^±m-ymm 
znx warv^g&jj- t coma y 9&m*HMbhz. t iz x 
xw~- ymmk^mrz t cot* & . 

[0017] #f|BJ!w^-yffM#:£ j:y^7-ys 

*t LT*nG>ftT \^hm.\k^$y (t i o 2 ) s sh^m 

IS (ZnO) , m-it-f-f (Sn0 2 ) . f^VlXhn 
Vf-^A (SrTiO,) . l§-ft,^y^XT-> (W 

o 3 ) , mcxzr?* ( b i 2 o 3 ) . warn ( F e 

2 o 3 ) cox a *if§ c t w 

t^M-ft.^ ? y #"#F t L V \ IS-ftf - ? y{± , Ay K -y 

~rx.*)v*?-im< . ^mz^mx-h 9 , mm>% 

ivm.<r> v ^-f ix 4> Sffl-r hz\t ifix* 8= & #\ ^ — fe'S 

<. iO»tL<(i2 0nmOTcOt^WSt^. M 
STS-02, ¥%$g B B B ^@ 7 n m ) . 

m.<oTi-?~ ym+f—TViv (H&fk^ ta- i 

5 s ^g^fg 1 2 n m ) ^ W S £ t l> . 

[0019] xmicvmrnzis'-trthmiz. mmz 
tmm + § -tfc s <r # * . mm 

^mmitmmooim.itimi.zn-t h +*^jgKtt 

Lxmm-th^b^m^-htmwm, mmm^hm^. 

<-s i - o-) 



[0020] a?fc s v- u a -ymmt . "r^mm^z^ 
vmtm& lx&K), mmwmzte^xtm-th x o 
iz, im&iftffiffitttiii* yv^~yfrT<7)'r4mm 
^z^ l tz^mmimmim izx^o im^m^zm 
&ztixmtim i fo±.~t6 cvx\ Mh&*mfct&to'K 
kLx<om&i>iFrt. yv 3—yWmt lxh. 
y„ s i x 4 _ n ( n == i — 3 > x'^Kh^A mc&m<n 
i mt tzi± 2 mini,?) tufciMm&fa. Mufcttmm^ 

xh^fy/n, ttzitr^i-ivm^mfh z-ki?x^ 

[002 i]«(;ii ^f^h^w^y, > 

5y, y t -7'>=3f yy^y ; xf^h y 

yy?y, ^;i>h yx.h^yy^y, x.^;uhUAv 
yvnt^yyyy, v t -y'h^yyyy ■, n 

-7°nfcVP h 'J ^ n -Tn tVU b y 7*nA 

y^y. n-7°obVl^h 'Jp< h=3f yy?y, n-7°nt° 
/U-b yxN^fyy^y, n -7°C7 h°/Ub U ^ V 7°OrKdr 
yy^y, n-7°ntVVh y t -7"h^fi^>-5y ; n- 
'V^^/Ph 'J^D^y?^, n-^y/i-h 'jyoAy- 
7^ n-My;^y>b^yy7ys n-^s^r^ 
fiJXKyy^y, n-^^UhiJ-^yTn^df^ 
y^y, n-^y;l/h U t-7"h^yy7y ; n— r' 
y/v-hVfaiiyyy, n-fy/l/Ny/n^y^y, 
n-'r'^h y^< h^f yy^y, n — r ^ h U x h^r 
yy^y, n— f'iy^h 'J A VTD^yy^y, n- 
f^Fy t -7>=* i/i-^y ; n-Jty'^rv-^h 'J 

fu/uy^y. n--%7 Jiryivy y/n^y^y, n 

-t7?fy;l/h li^ h^i-'^^y, n-^-^^fy^ 

h yx h^f iy^^ y s n ^^'^h y yrn*f 

^yy^y, n-#7 f-ryjUhV t—yh^yy? 
y ; 7x^b y ^n;l/Sy^y, 7xX/Vf y/nAy 
5y, 7xx;i/by^bJfyy7y, 7i- ;iyhyxf 
dr^^-^y. y x.~)V\^)Avy'u^yy^y, 7x 
— y t -y'f-^sy^y ; ^ h^^v-'xh^iyix 

yy ; ^f-^> > 'y'n;Pv'5>' s ^^-^^T'nAjy^ 
y. Wf/Py^ h^SyS/^y. iy'yf^^'x hdf i^$y 

?y; i^'^x^uiy^n^iy^y, y'7x- jvyy'uM, 

yyy^ ~Jy x.—lVyy'-Y^yy^y, x7i-;l/yi 
b^fyy^y ; ^xX/Wf/^o^y^y^ 7x — 
/Wf/kyynAy^y, 7xX;Wf;l/y^ h^fxiy 
7y, 7x~;l^y<-f-;t/SyXhdrSyiy7y ; N'Jy'n/Uh 
Kny7y, hy7"nAtFDy7y, hU^hdrv-h 

ppy^y, h yxh^f yt Kn^^y. nu-yvto 
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f^Mi^yrn^yy^y, t-^hy t-7> 

; r-^'U y^y7Dt 0 /Mf;l/y^ 
yy?y, r - / U y H ^ y r n f ;P y x h ^ y 

Sy F^i/7°nb71/h IM yrn*^yy7y, r 
^K^y-TnbVl/b U t -7>^r^i/^y ; r ~ 
^^r^'Jn^yrn&Mf/l/^b^fyy^y, r 
-y^T? 'J P y 7n tV^^ f /l/yx b ^ y y 7 y , 
r^^r^Un^yrntV^y^b^yyyy, r 
-^^T^yo^yrntVl/hyxh^yyyy, r- 
^?7?'J n^r ^7°n bVl- h y^fyrn^yyyy, 
r ~~y< U n^7°ub7Uh U t -y'h^i/z/y 
y; r-TS/rnbVMf^y^b^yy^y, r™ 
T S y 7°n b°;M f /i/yx b ^ y y 7 y , r-TS/r 
ob;l/hUy< b^>^^>\ r ~7$ /TubVL/h 'Jx 

h^>-^>\ r-rsyrubvi/MM yrn^y 

:x7>\ r-TS/rne^hyt-rh^yy^y; 
r-^)Vi}y°hy*u\?}V*^)Vi/* b^5y>^>\ r- 
^;P^7 0 h7°nbV^^;l/Sy'xb^-v'^^y, r -j*^ 
*7>7nb°;l/f h^s^y. r-^/^7°h7° 
ubVPh 'Jxb^yy^y, r - ^ 7° N 7°u b°;y h 
IM V7°n;}^;y^7>\ r-XMy hrubV^h U 
t-7 v h^rv-^^y ; /3- (3, 4-X^SySy^n^s 
Xf;l/h»J^h^yy?y N /3 ™ ( 3 , 4 -X 
TK^^n^^) Xfit/b>JXh^yy7y ; S. 

[0022] ^mmmt u^yT^^^^^y 

V U7;^^yyf^y7yfJ±^t Lfzhco 

[0 0 2 3] yyn-y^d ^^SJS^Ffcrtt 
t*^SPfcc7)Katt^fti±L. ^fy^ri^iiiitti 



[0024] ^fttfty-te. Tiicoy^uTJUa^z/i/ 

CF 3 (CF 2 ) 3 CH 2 CH 2 S i (OCH 3 ) 3 
CF 3 (CF 2 ) 5 CH 2 CH 2 S i (OCH 3 ) 3 
CF 3 (CF 2 ) 7 CH 2 CH 2 S i (OCH 3 ) 3 
CF 3 (CF 2 ) 9 CH 2 CH 2 S i (OCH 3 ) 3 
(CF 3 ) 2 CF (CF 2 ) 4 CH 2 CH 2 S i (OCH 3 ) 3 
(CF 3 ) 2 CF (CF 2 ) 6 CH 2 CH 2 S i (OCH 3 ) 3 
(CF 3 ) 2 CF (CF 2 ) 8 CH 2 CH 2 S i (OCH 3 ) 3 
CF 3 (C 6 H 4 ) C 2 H 4 S i (OCH 3 ) 3 
CF 3 (CF 2 ) 3 (C 6 H 4 ) C 2 H 4 S i (OCH 3 ) 3 
CF 3 (CF 2 ) 5 (C 6 H 4 ) C 2 H 4 Si (OCH 3 ) 3 
CF 3 (CF 2 ) 7 (C 6 H 4 > C 2 H 4 S i (OCH 3 ) 3 
CF 3 (CF 2 ) 3 CH 2 CH 2 S i CH 3 (OCH 3 ) 2 
CF 3 (CF 2 ) 5 CH 2 CH 2 S i CH 3 (OCH3) 2 
CF 3 (CF 2 ) 7 CH 2 CH 2 S i CH 3 (OCH 3 ) 2 
CF 3 (CF 2 ) 9 CH 2 CH 2 S i CH 3 (OC H 3 ) 2 
(CF 3 ) 2 CF (CF 2 ) 4 CH 2 CH 2 SiCH 3 (OC 

^3 ) 2 

(CF 3 ) 2 CF (CF 2 ) 6 CH 2 CH 2 SiCH 3 (OC 
H 3 ) 2 

(CF 3 ) 2 CF (CF 2 ) 8 CH 2 CH 2 S i C H 3 (OC 
H3 ) 2 

CF 3 (C 6 H 4 ) C 2 H 4 S i CH 3 (OCH 3 ) 2 



CF 3 (CF 2 ) 



(CgH 4 ) C 2 H 4 SiCH 3 
(C 6 H 4 ) C 2 H 4 S i CH 3 



H3 ) 2 

CF 3 (CF 2 
H3 ) 2 

CF 3 (CF 2 ) 7 (C 6 H 4 ) C 2 H 4 SiCH 3 
H 



( OC 



(OC 



(OC 



3 ) 2 
CF 3 
CF 3 
CF 3 
CF 3 
CF 3 



(CF 2 ) 3 CH 2 CH 2 S i (OCH 2 CH 3 ) 3 
(CF 2 ) 5 CH 2 CH 2 S i (OCH 2 CH 3 ) 3 
(CF 2 ) 7 CH 2 CH 2 S i (OCH 2 CH 3 ) 3 
(CF 2 ) 9 CH 2 CH 2 S i (OCH 2 CH 3 ) 3 
(CF 2 ) 7 S0 2 N (C 2 H & ) CH 2 CH 2 CH 2 S 
i (OCH3) 3 

[002 5] SSfcJsHlfSr-f &xm®!&Mm®6b 
[0026] 
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R 1 50 0—100000 0<7)h^>mft t< . 

R 2 {i-eti^^*i*i~i o<7)B^^ L<mmm<v tz. x N y«, OTos^stfsYu xtYf±[sjtT"fc 
/nt'iiS, r 1 . r 2 ^\ *^jumcoi>cr>t>mm mmxfo&<, 

x^df-^'ft^/jNg < SrSOTSF* U< s ^ktbT*.* [0028] 
f7U£#6 0%JjLhT&«c: L^„ ^ [-ft; 2] 

CHa 

-RNH2 , — ROH , — RCOOH , — RCH — Clfe , -RCH=CH2, -RC-=CHa , 

CHa 

-NH2 , —OH, -COOH, -CH CH2 , -CH=CH2 , -C=CHz 



[0029] ^mzm^tRmvm\t^v 

(CH2)eNCO 

Vv 0 

OCN(Cf£)e £ v (CH 2 )eNCO 

o 

o 

CH20CMH(CH2)6NCO 

I 0 

CH3-C-CIl20<liNH(CHz)6NCO 

I °l 

CH20CNH(CH2)eNCO , 
NCO/ NCO> NCO 



CH2 



[0030] 
[^3] 



O 
ii 



CH20CNH(CH2)eNCO 

CH3CH2-C-CH20ciNH(CH2)eNCO 

I O 

ii 



CH20CNH(CH2)eNCO 



0 

CH2OCNH 

o 




^ VCHs 
1 v= \ < NCO 
CR3CH2-C-CH2OCNH "C/ CHs 

NCO 



CH20CNH-O" CH3 





[003 1 ] 4 fz . RJCtti/ U LT , ?K 



[0032] utj4, mtmzsvtrim 

V7°n/-K^f y, y-hy— n—yntitSci/i/*? 
y. fh^yb^yy^V^ T h 7^ h^yy^yf^' 
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switch* *} mfflmz-tx y-)v 
zm®, 2 ^ttzm, m&x-m<.wm^~th zttzzoyetA 
Mti^wt^. j-tv^mmm.^ i o 

[0033] 4*_% *&*#j£ffiffl-tH\ iMkf-^^m* 

[0034] S^T, 4 0 0°C-5 0 OXXZ&W&mt. 

ti->t7t?- tfS^-rts&KU 6oo°c— 7 

, 5 6 o as%t-fc h z t -tm & l < , 
[0035] m^^mtxm^ 

TVUa -;^^*S^JSr*if 4 £ t & . 4 st , 

[0 0 36] ^«E£*A,*f^fljSSii. 

K f-f'y73-h, n-^a-K b*— Krj— t^t* 

[00 37] T^*~ tr'Sf-^-T«BeS^3 8 0 

n mjaTt=* o , <r o j: o ^Mm^m^zitmmco 

^-feyy^yr, x^i/v^x? 0 .. x^rS/vi—- tf— , 

Y AG — (f — „ ^^ffi^$-hlS^}g*«fflt--S»ifc^ 

[0038] tfz, »7tSrl^— f-^«Srb'-A-C 

; - v SrflWir 5 i % <rM<r>%m<?&b 

&l£li , FJtM^ ^ - y £ ® fiic L ^ * ffiM L TtS 



^A^o#«^f ^-yoF-ty^, ®^M<7)Ssjn s 
y7i-;W^yfe|> n— ^"5 >-Bco^^-^-^>-7^>- 

Vb°y u^ajs, by^fy^yv'fyy^^ hj 

[0039] ^wm^-ymAW-<nm^m^z-7x 
7%mm~f&mmzte, ~?x?$:mm^mk®mm 

T-thitih^ i o o ummmcowm^tmxmm-h 
im^tixmss.h^±t. mztp't&kmjmcowin 

MWz£&JF&i—*ffi±-t&z.k.ti s T%&. &fz. >^ 

- ymffik £ nm. l % mtt h t\ t t,z j; ^ tsjk sr 

[0040] *^HH<7)^^-yffM#:fcffiffl-r-l. i i: ^ 

mm^tit.zm'f-commzmtx . r;us-^ 

«H v >K U ^ P ^ > » Jlt^ * ^(f S i ^ ^"T" § 6 . 

[0041] ^mm^~y'Bmk.<r) — ^commm 

tLXli. Hi (A) izfik-tldttZ. /*7—ymm.tiii 
U^^M«-gr^»^S4 1 &ffMLTt^v\ M 

i(B) tcj^fiacA^-yffffg&iaiM-^/sftt. 

FJf^W^-V5«ffi^6^tTV\ Hi (C) fcjjr$-J; 
3 (c^gttfdS 7 wffffltc i o T s ^ V zi—yit-mmTJV 

*>v«feovimb mytLtc^y-yizifctxwm 

X'h o fe^fflfc«*ttSIIffi 8 ^ffM L , »7j<ttg|5f4 9 h 
[0042] *st. *WMco^?~y&f&ika)m2<DM 

mmmtLxn, H2 <a> »W2± 
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H2 (B) CStJ:^:, ^°^-y5^fflv^TS3t6 
<VXfc h , 

[0043] m2commmm^^zii, mm^ms. 
1- & -fim&m-f ti . mmmwT^m t> mzx*»> 

^MvStt^MJI, PVD. CVD^Iffi(;j;?,« 
S^^ft. *ffi*gtt3'J^T\ 3K«SSEt=J:-3T?!S 

yy<t^x\ i/?y%vy°vy7'%L ?cm>^y. 
TJUa^i/isyy^ hl^ltc\ixhcr,2W2i±.(r>tn^ 

[0 044] ttz. m3cr>mmmmt L-m. S3 
(A) fc^riat, Mf2±tc. 

12 2r?fMU 123 (B) fc^rt J: 5 izW-y 5 Srffl 
WC»ft6U 113 (C) bZTjk-t&dlZW—ytZJtit 

xmixmm^hmz 1 3 tT^-ytws^te 
[0045] M3<nm&8mv>iffeizii. mmsma. 

JSttSW&Ss PVD. CVD^^#T<OJ&Kft£ffi 

[ 0 0 4 6 ] Jl#:«fcte:. H*t-7r?^yMl 
8: NIKKOL BL, BC, BO. BBO^U — 
Xm<T>Wi\\L7\<-Wk . TA*>tt :ZONYL F S N . 
FSO, Mffi^p: 1f-7n>'S-14 1. 145, ±0 
*-f>^:^#7T7^F-14L 14 4. ^-ot-X : 
7?-y'iyf F-200, F25 1. y^^yjLM 
a^MyDS~4 0 1. 4 0 2. XiJ-XA : 707 
-KFC-1 70, 1 7 6S[}E<?37-y*jfiJbSV^4^'j3 
-y^#^y««tt^J£WS ^ t S**, 

[0047] a: . ^fflv£tt»:Wc *> . sKU V-)UT 



yt/v-, x^Mfit. ^y^ 

^ y . ^75 yffflt. tKU N . rff UJB-fKh*- 
/I/. tffUTS F. jKU-^ 5 F. Xfl/>7'^yxyi 

y. rK'jXf-l^y. *;iJilt'x;K t-fny rKUx 

UT^V^-bV^. xt7rol,tpjy, ?Ky^;W7 

[0048] mAcr,mmm\i, H4 (a) 
m iz «t o t ^f-r s R*ttas# 1 4 1 «7]<ttgpfi 1 5 

ft x. T t ^M^^-lftt^Ko^^ 1 4> * -& JB 
LTtav^. -tLT. Ef4 (B) i 0 Zcmfcws 

^~^5-cjs3e6-rs. -to*sm, 04 (o 

& 1 5 & & 6 3fc«« t,zi.h mmmv. 1 6 

im i/zx-ox-^ML, mmcrmti<& zmyteLt^?- 

ylzffctX$citLtzM&l 7 zm$LLx . *9~ynm 

[0049] mrncomti^mt^^thmmt txte, 

mzli.^ 0*t-77?^yMS:NIKKOL 
BL. BC. BO. B B(73#v-y-X^CO^bJ<*^. 
f^ytt:ZONYL F S N . F S O . MffiHf : "9" 
-7nys-i4L 14 5. TcBW^i^^t 
7?F-14K 144, MA:7^-yxyh F 
-200, F251. y-i^yum yDS- 
4 0 1. 4 0 2. XiJ-XA : 7D7-PFC-1 7 
0. 1 7 6f/)7 7*l&|,v^yya-y^#>ft 

ymw&mvtmfhz-ttf-x-^hft, n^y%., r 
[0050] 4fc x w^ttmmw^^. *.°y 

*7<ymm, ^y^-^'^-h. ^ys^t:'^ 

/K ?KyT5F. ^y-fSK. Xf-lxyy'^^xyrf 
A. ^onri/yn'A, ^'J 7°nh°l^y. *.°y7"f-l^ 

y. ;t?yxiM--y. ^°yftltt~/w. t-foy, ^yx 
xr-;i/. TKyy^v'xy. *ry<yxM S^'v"— ^° 
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< l zj:->x-mti'&tfmk-t&mm&. o. 1^^551 

[00 5 1 ] *^3jW^-yffM#;(±. 

xi>&\>\ 

W75Xf -y ? &£3*^<7Wi28fcfNffifc: «fc O^tt 

zt^zx^o. m$L%ixtz^?->*mm Lxh&w 

tlftW-f S 1 3!tt<*>SL*£ JHvvfc:*:?* <y M»JKfc 
[00 53] ^IPJ^^-VffM*^ vaqt 
3ratf)ffl8*ifl:£SgStf-£ £ t izX *) . «*&2&tt±£« 

*&»M£^- ymzmm-h z. h . is 

mmm. #aitt. jump) . m% ■ m^-m 
(mwi±, ifestt, mmtt. i«*tt#) . ^ 

m (P#*tt. IffiSMt, ttfiStt. igWclt, UKfitt, ^tfy 

flu #*Mfcft3ffli«S) , (£#«tt, mjM£ 

[00 54] Sffifl^ffcL Mgtt®fflffij&%£;^- 
yffM^i^M^f h ZtlzX -5 Tit »-f"-g> <! i: 

Sr* l . mytm^zco^mti^mm^m^^ z t vx-z 



afflSfi*** 5 0 mN/mHTt\ * L < \± 3 0 m N/ 
[0055] iittiffllKftt lt«ftl« 

mxmmudmms.m^m^z^ w-y&fm 
[0056] mm&ammmm, t* yy^-h. a 

-y h^Sr*tfyX;mt{fi^a, jHWft-j t*«^5Sr 

Lxmvm. m. m,=f-mmxmit-thrm^^Lx^ 

[00 57] ^M^«tt»*?FML^fi, 

l, mummT~y'^mbtz'mmm^~-rim 
mart ztizx&mm. sm^K §fttt, i a ® 

[0058] ttz, mnmma. pvd, cvDf«s 
mmti^m^^ m-ttia. mtmm'r~y°i l z «t §§ij 
, ^° ^ - yffime&wicnm? %> nmco&xn 

izmmm- hzthzx^x <n^x s «t^tt)i t lt 

[0059] jxfc:, ^wnw^-yfimw'zm^xft 
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X-oX m'W W%fi y- y 4 jv 9 - *W£t h i t 

X o X , If ^WMC#ft3tJ#^*lJ&?^M^ $ft S tfO 

ztihcox\ mm\^mmkb Lxmxmmfffl* 

3 d fc 5r < m%\mS.<nij y-y trWtCf> 
[0060] £ ft. ^ n lx>-X'OS3t^*^ 0 i3<7)^° 

fc. RtmnfrizMti&ij*') * mzmr-thz.ttzx 
x\ s»i^74 ^ nu>x&f§& i t imn-ch h . 

[006 1 ] & tz , iE*»^ o & fc: «fc £ AJDSffM^rft 

fffiHco^ n° ? - ^ ffM* izmm tz ct-^T Effgo«7Ktt^ 

[0062] MQm.mmizm^tc&m^cD^? 
- v & mmt h -xmtexmxw w - * ib ^ s 
itm*. man. ytmrntzx^xmrn^^zc 
jw-y&im l . K^xnQTx&mfc-ftitMm tx 
mm tx. T)u$~iyj±% zw&mf&ft*^? - y fM 

[00 63] mmMzm^xmmt&^tztz, m^m 
mtz , ^ tfz y- b (vmrnrnzmm l?z& 
tz. mmm^m^iLtczy-baw-tt . ;-<?~ywm 
ut^^~y^mLx\^\ ^frcommrtcDfflmtz & 
■ox^?~ y%mmftVMcn>mmmm l . &m<o; ^ ? 
~ymmx-%h. ^(D^mzxtnL isit^hw*? 



~y^m~th ;t^< ^m^^-y^mm-h -r t 

[0064] UIT^EW£#MLT. *$mottF{-<7>ft 

9 (A) WN7->13ia:Si:fc^t, KWz^f&o 
tz . 2 _b*c3teftHK-ft'*-JB 4 * IftJt^y - yWMifc 
ltz, 7t b?^; 2 OSffl^T 
-yW£t5tffi3te6. $)-l>^«i;A2^-rJ; d^^- 
yBf&ifcl {ca^HUfioKgoi^-if 2 l^^Mv^m 

[ 0 0 6 5 ] iJCWC, HI 9 ( B ) (7)ikm&mJMX\ B 
1 T7Fr?£ 0 tZtcy'V- H 3-^ 2 2 *fflV^^*, * 
a^iiB 2 te^-f i 3 2 3 SrjflvvtM 

B3T"S-r^*, CVD^omS*^JfflL^fiic«# 
l24CJ:-5ts A7-yffMft<?)M:IIttl2 5 
JMtS . ;^-VffM#:±^ffM£^/tM£fflf 2 

[0066]^t\ H9 ( C ) Ol«XS-C\ 

^TOyX^2 7#^I^£ntfft.£>^£, S> 

a v ^iiijstffl^jtc x -? r . sar^j^hs &$mm>» $>» 

[0067] II 0(1 ^BJ^S^^K^OfffiW 

m9tmmt,z, mio (a> t*t±3«\ ^ 
hi o ( b ) x-^x 5 tz, m=mfmmt 2 9 

■tS. HI 0 (C) \i^prti.o^ m=H8f&m 

[0068] HI Hi. *5^oa^?>fWR^<?Dffico 

hi 1 (a) x^-txdtz, mt2±iiztmmfs^M4: 
^tmtz^^-yfmw itz, 7th-?x7 2o» 

X ffM-f^ & 3fH^^ f 9 - y tJE t tzm% 6 ff V vjf ft 
tt^fEL^asfil 3$»J. HI 1 

( b ) iz^rrx otz. b 3 0 ±tzfmstGmimm 
3 1 *^l^»ik^:#:3 2 <mifflm<nmjmm<v& 
fm£^?-y&tfZifccomytmtzmmi'&<, <k^x\ m 

11(C) t^i 3 J?M6^f*c3 2«y- hWir$> 

mmM3 3zmLmx&, <&^x\ hi 1 (d> tz^-t 
x 0 tz s ^jflfjitcsfiiK^ffc 3 2 s- a 1 s l s mktzm 
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11 (EX^fia^-yseMU. 

mnmnm-ti mxh o . mmzwmt . 

Hi 2 (A) tstiot:, ^-yffMfai H7t h 
vx? 2 0§rffi^TH3te£U R3tfc:J:-3T5feR3tSPi: 
Mfttttf^LfcgBffii 3£Jgj£Ui. HI 2 (B) t 

wxmvmm\mmtmm% 3 6 fcttaw-s . h i 2 
2(D) m^-t ± a mitmmm3 1 &%mt&z 

bhzk^X^J 7x3UyX3 8%m$L~thZ.bi?X'% 
[0070] 

mum 1 

m*HPC7002 (13*^3" A) 3 0g, T)V 
#;L-7;WJf-J/i/7^tJ)S/7^*HPC4 0 2 H 
(B^BKa'A) 1 Og^U JJSfPSIEt.fcoTS 

U 1 5 0«C«»C1 ff$2^mc0^ 

hw^xyyuvtm^mfcLtz. mz^ yjx% 

HPC700 2 ( 0*-£-j&3'A) 15g, ?7X*HP 
C 4 0 2 H ( 0*-£*:J'A ) 5 g . f^zTV^ ( 0* 
TA-1 5) £iI£-L7t. CKOjgjfcfcxeya 

— t i yymzx 19. T-bu^A-^^-yya-y^ii^^ 

fchtzWftl.fc.W&lstz,, ^ti~£ 1 5 OTWSjKT* 1 0 

[0071] n^itf^^-ymfizmz^^s y? yr 
Sr6. 6mw/cm' <^mMxm?mmm^\ *(= 

1CA-ZI) fcriOSlsgLfc. *6H£E5fc:ijc$\ H 

tWD, d f-feyy^y7°T"6. 6mW/cm 2 c?)B&g 
f 6 H#HHSSt L . B§8tgp 9 0 . jfcJBIf 35 1 0 2 0 OvWx 
tt^'P^r ^ - y coBs^t: fr dz\b ifiX'% tz . 

[0072] mmm2 

-f v-UffMfflfflfiSSft ( Mffi^U >- hW ft yu— h 9 
0T-25-3094)c02 01t%y^f/^;kA7 
S H'^MSM^RL, 2 0 0*CfctJV»-C14MH»ai*L. 3 

&VV£\ N d : YAGl/-f- ( 3 5 5 nm 5 



4 Star Line) 2rfflV\ I2$ix* 

/i^f-fi. 3 0 0m J/cm' t ItA^-yffMJfr 

KffiSi r;P7r-~i-x-x) fcaRDttW". 

EPJSW-f y^f (if ■ ^fy^T7^i -fy^f'^^t 
T3- bSEfcreuai^tT fc i * 277Ko^f^EPHijft 

imblxfc.. -f'-W-ti-T. 1 7 SIS/My 

m^x mrniz lx mi &n ~> rzbz ^mf^mmwn 
[0073] mmm3 

is V # WU*C*> l»/7X*HPC7002 ( 0*^3" 
A) 3g, T^lVTtVu^i/i/vyXfo&llPCA 0 

i^fMAtya-f^ >-^ti OfflSt**? . 5 c 

[0074] mzA V 7°u "C)VT)Vn~ )V 3 g s U * 
Wl^ ( B*^S^i m*HPC7002) 0 . 

m*HPC402H) 0. 25g. 7/^07^3 
dfyy5> (f-^A7D^7l MF-16 0E: 
N- [3 - ( hy^h^yy'J;l/) 7°atVW] -N-x 

*f~)vrs— yjvxu* 7? yxjv-fcyr's. Kco-f yrnf 
;px-x^5 0fia%?fM) 0 . 1 5 g^M^UCo # 

^ttfz^-mm 2 0 t>Pb! 1 0 0 -ccffiit feiafF 
*<o», w-ik^^y asmmmw Miti-^ym 

ffiffljft ST-K 0 1 : HJ^iMBft 1 011%) 5r 2 g 

[007 5] Z<7>^m*fctzimLt:i-hVi>J*7'v 

<v7M$:&®,Ltzm-ttt,zxvyzi--7-4 >rmiz& DM 

=ft us . ; 1 5 0 *c<o«affiT 1 0 ^MBwaK-rs i t 

)ViiJ^) yu^yizX^xmmizm^t^tifzmm 
3 u racomm^m^fMLtz . f|<5>-hjt3teW«** 

a=2nmt'^fc. ttz. ^^t^X^^^Xm 
l±7K«*TSr 70mW/cmi eoSgST 2 4M8B^M»Hg£f 

S^liJJefl (!Mffil4flCA-ZS) ^J;0iI?tL 

[0076] H»W4 

mW\3 b WSi^-ftmx-)- Y U ^ A-^ sj-vyn -y ^JgS: 
*yy (S2y'J3-ylTSL8 113) 0 . 4 g, 7 

/Wn^n^fyy^y (b-y-A7"D^7l MF 
-1 60E : N- [3 - ( h'J^ b^r^^y^) 7Df 
;H -N-xf;wv7Mn^-?^yx;i/^y7S h* 
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<7M y m bvi-x-f-^ 5 o mm%mm ) o . i5g, 
wtiti-fiy usJSM&m Mttfrfymsmm. st- 

KO 1 : Wffi&m&l omm%) £2 gJSSnM-&t3t. 

#wi;Wmkjis£ 2 o#rb. i o oxxz&ttwbim 

tii 1 5 0 "Chiasm 0#HI8S3 J: >5Jn 

H<7)¥%ffls * . iesfiM3 1 mmaz. mmz^ o sis 

JB±tfS : F«e^v^ 9 Sr^-LTSBE7j<jg*T^ 7 0 mw/ 

c m 2 iOBgjK-c 2 ftmmmmmzm \ i v n - 

* ytcWSfifMft SrfifttlftfflKS <t8W#B?4¥ 

p cA-zgy) fcri"5SJSU3t*sm^4K*r. 

[00 77] mums 

# v b wt±j,z . mm* fcriaat urate:* 

fl&U 3KftBflE**JB±fc:s 5 0 l p/mm<o»l6J&<9f- 
>v-bVX^S:^-tTWE7j<iS*TSr7 0mW/cm2 <7) 

^^Sf«*ftaisg» (mm^mm^m ca-zd 

o TilJS U Zismanrn^m ot^ffll 
# t i 5 . *8t3^<oa^H3S^ti 14.6 

mN/m, S3tgETii:7 2. 3mN/mT*o/t 0 ifcV^ 

x\ 7k%t^mJ (-? ■ J yfr-'vfm -iypf 
mtm ri-21) ^fflv . r^jwbshk*^* 

$iXs jfBJ! ; 3r^ 1 J^-^^-h(0»f2±^M^J14 
1 8*^^^. 

[0078] mmme 

y'J*y)K"l)S^7X*HPC7 0 0 2 ( B*^^" 
A) 3g, T^;Ur;U3df^^>'T-S)^HPC4 0 
2H (B*-£j&3"A) lg^MU 5#iaHH¥Lfc. 
•ro^SSrxt'yrj— r y-7'mzk o . l 5m 
m^llL^T/L-S-^A^tMiU Kf2/zm« 
7*7^ V—Jl£#fc:. ^C07°7^V— Jf±t, 

l»MMJR£#/^ Nd : YAGV-f- (3 

5 5 n m yJ*V7 4 ?Star Line) Srffl 
V\ Miix^df-kL 200mJ/cm ! ttX->^ 

-yBf&Zfi-ofz. nhtifzmmzj-y-tv bwmm 

f+fts *£■ UP)ffl#H y^f ( If • ■< y?"r >y -i y 
7-Tv?V* — 7 — l'XSm) Srffl^T. 5 000ft/ 



mmmimmhtitz. ttz. ^— r-tf^-c, 1 

7 5«/^yfT, 2%*^9 8%(7)ffl^Sr^-rS^7 
•r-v- 3 >*#Vt?-y£^LTitJ±yR|g0£ 7 0 mW 
/ c m 2 WBIST 2 ^ISBIWKRBSf £fi= -o T R«K93J»I 
Wtt^ffPffi Ltz t i * SiT^rEPl W# kftfc „ 
[0 07 9] HJ4M7 

HJflW 3 t Iil^<7)^r&r7- M) r >A^f^"y7"ri7/'JlS: 
f^S U ifcte^ V 7°n V)VT)V3 -;P3g, ^"^^V x 
7V (12y'j3-ySTSL8 113)2. 2 g, 7 

/^nr/^dfyy7y (I T-A^a^^^S? MF 

-160E:N-[3- b^^i^UfV) 7nt 

;p] -N-x^-z^t— 7;U3j-o^7^yx;^yrS K 

y/o e/ux— r;u5 oma.%mm o . i5g« 

»ft^ ^ V ( 5S*IIK S T - 2 1 ^Sfl 2 
0 n m ) 0 . 2g*fi^LJt. ft ^KtzftMt.* 2 0^ 
1 0 0 o CtC«^^*^il#L^e C^i5C?«&Xt° 

o^rasgMS-^s-t icj; "3ira*4M»s mm^Km^m 

7 0 mW/c m 2 C0!Plffi"C5^|SBIi'HRHglt&fi : V V 

7j<fc «t v n - ^ ^ y testes fgMft immmi^ 
( iswiMBfsmR ca-zd tao mm Ltj&Mk* 

[0080] 

mm 7 fc:iE«^*^-cf^H ust jf § o. 3u mcomi 

UifSMiz. ^S*si 50x300*i mC0jfiM£JBs6«3 
0 // miaPSTEaS tl^VX ^ £ tf - 1 T «E*ISCT$r 7 
0 m W/ c m 2 OMJST" 5 ^Pal^^f-iH^W £ ff . f§ 

CA-Zi) (CioTSISL, Z i smanTH^y htC 

ffi5S^)ttl5. 4mN/m, S3tarca7 3 . 3mN/ 
mT*oJfc. <JC^T, 77-#>7"5-y^ (H^-f^S 
#950) 4g, t°V V~)VT)Vzi-iV ( B*^^ 
m 3~kS-jU AH-2 6) 0. 7g, yj<9 5. 3 
g t . ifgm M It, 12000r P m^t^J- 
SI LT 1 ^ m<7)^5 Xl7 ^ TiFii L . ii7Ktt«JS 

[0081] mhKtzmmmmm^w&^mm 

*lf ( t8W#®PmS PD-ZI) XMm. LtztZ. 

3 7. 5mN/mT'&->£. Cti*7'V-H3-^ 
-tc:J:oT. 7V-FPa1PI4 3SJK0. 6m/* 
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mmzWM $ ti, i o o •ct 3 o Mffimtz ; fc «£ 

0. ^5Xd^^?»*W2±^«te!iii4^L-T^ 

* ^ - >- 1 9 #*ft ^ . 
[0 0 82] HJ6M9 

5y n-ysrrsL 8 1 13) 2. 2g, 7 

Wor/^^f i^s^y ( b — ^Amr^yig mf 

- 1 6 0E : N- [3 - (h V X h^y^VtU) rnh" 
cr>4 V rn tf;Ux— 5 0 S*%?8SE ) 0 . I5g, 

Wdr $ yfm < 5m**k s t - 2 1 ^mm 2 

0 nm ) 0 . 2 g fc^Lfc. 2 0# 

ftmLtzmifc±.i / zw.i5Ltz„ ztiz i 5 o'aaiaKTi 

tz. nhtifzmm^m^mcD^mn^i:. mmm 
itmniz^ nmmzxKimfeLfztz?), Ra=4n 

££«fctfia[JSS (fflft#ffi^S CA-ZI) fci 

[0083] mmm i o 

mmm 3 1 R«<o^rffir^9 ^sw±(=-^ b v t> a 4 # 

S(V. G. Sientif icttESCALAB22 

0-i-xl) izx-oXTtmftVtZft-otz., i"tv—<n 

fflGE^J: O^MftJtSrtTV^ ftfetutJgliSrS i S- 1 0 
0 h Lrt:*&£-<73SM£ ± SffifcttTtf* 1 fcijr?-. 
[0 0 84] 
[*1 ] 
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T 1 


F 


=&wm i o o 
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2 1 


4 0 


mm i o o 


2 1 


2 2 0 


2 0 
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[0085] M^tteX 0 . IftSfciV':? 'vii<OSIn# 

M9co^m^, 7^z^~t^m^mm^Lx\^ z t 

comm^m^zmm ^tirz^cot^t^ti^. 
[0086] mmm 1 1 

mmm 3 PW^ffiTT- tyyn -y ? «2r 



?> (Ity'J3-yiTSL8 113) 0. 4g, 7 

/L-tuT/t-'rjde ( >— 3-M.y°uy7vm mf 

— 160E : N — [3 — (Ml/! h^i^U/H 7nf 
/U] -N-xf;wv 7;l/^nt?^yx;l/*y7S K 
VTutVt^x-fVl/5 0M%)§^) 0. 7 5g, 

m,-iki-?y i^mmmm iftf^yWMi st- 

K0 1 : Hff^SJKl 0**%) 2 gltW&Ltz* %^ 

tifz-»m.m * 6 o Km . 100 -c tefit^a* l 

^■*yynv7m?tmwL vrzm#±izm.^ Ltz. zn 

£ 1 5 or^SJKT" 1 O^Waft^-tt-g. i i: ti: DUQ* 

&i8&t&zbw?%*:. &fz. mm^m^zm^ 

t«77; ^ L TftJ±7j<igfl"S- 7 0 m W/ c m2 <50B§ 

izm-&mkft*imi*iw%!& mm^-mm^m ca 

-Zi) KiOSISLfcteSSr^K^r. 
[0087] HJfiM 1 2 

3H*#!I4 t |W1««^T\ J5S 0 . 3 vmcoyam&if 
mZWMLtz. 1 0 0 p,mcr)\L°'y^cr>m%M^th^ 
XfZftLX, KiE*^TS:7 0mW/cm2«B§ST* 

2 *iaai^.i«HSftf £ ?t -o . ^ 5 - 7 a )v? -com-m 
mmfmnmmmftM&jmt:? 4 (efd 
as 1 5 0 0 x D x -oxmT-t& t mxMizmn 

[0088] ^Jt^I 1 3 

•j3-ySTSL81 13) 0. 3g, 
afyy^y (b~7A7n^7I MF-160E: 
N — [3 - (hVM V*yi/V)V) 7nt/l/] -N-x 
f ;wvy^n^? ?y^yr5 KO-T yy'nf 
;l^x— f/U5 0MA%mW.) 0. 45g, Wc&fy 
( 5M*lftS BMfc^ ^ y^ffifflffi ST-K0 1 : EI 
mfWSL \ 0SM%) 2gSfi^L)t. #A.^^fcvS 
£2 0^1, 1 0 0 o C^f**>^*^JtffL^. i<?>4MK 
^SrXh°>-3— f < y-7'mzX Off^O. 3mmC0T;l- 
S-^ASflJ:tiffiL)t. Z.fVk 1 5 CCOfi^T'l 

swrfso. 5um<nmm-&-%m*Bm,Ltz, nt> 

tifz^f- yftMifc Z mm±.TM * cr>i&mz tm LfzW 
MX\ jBS!JEE*«fl- ( ^ UXM— 3 5 0 

0, ML-4 0Di7yyvm) sfeisisKOBft 

Vvr, 24 1nm~2 7 1nm^)to^, 8. 1 
m W/ c m 2 CD^T" 3 0 0 ^ISCSIt t . ^> ft 
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2 sr i 

6 0°C 1 
lOOt 1 

[0090] mtm\ 1 4 



mm 

3 0° 
30* 
.3 0° 



118° 
4 0° 
5° ETF 



flOcm, Ml OcmCO^E 
# 1 5 0 // m X 3 0 0 // mX\ 30 jj. mCOfflMi/Zffi 



*iS£TT\ 320nm~390n mc0^f-5t$r 7 0 mW 

/cm' <vmmT2ftmmMLtzmz, 7nzm-&mm 

[0091] 
[1*13] 



1 0 0 um<^m$Mi&fX:hCD 

[0092] mmm 1 5 

mmm 1 4 1 nanc 1 0 0 # m«oisK*ifttts tti> 

•CPHRtB^-fSfc. aS3fcaPii7 0g>IS!t\ *<9&ftfcft 

[00 93] HJftffl 1 6 
IlOcrn, 110cm. J|§0. lcm^7Xl« 

OTT^MfeL^f*^ 15 0mm/»^Mt\ 7 0S 

o^m^tii^ y^imm-t-r. s&tMnx-iz-j 
£0 

[0 0 94] HJfiMl 7 
110cm, 110cm,f§0. lcm^XSW 

.b=, nsfcMi otiiat. yj-4~?-m. 
mz&f&Uz^?- >mim * im ttz . « ^ ; n° ? 

MUc7t hvx^Sr^-LT. SF£E*«BW*>4>, 32 
0-390n mc7)$t^}fe£ 7 0 mW/c m 2 VMSS-Xl 

^mmmtfz, &wt\ ^mmi-tz^-yfm^it 

t7S7?!S-10X) 5r«Ltl2. 5m 1/1 

(omm^mz2 5'aza^x 2 o^ajgs&L&tf&fcst 

^Arm-fKfliWI A-10X)^#«U12. 5 

ml/1 ^l«0«tC2 5*CiC:feVvc 2 0#W»L^ 
tf^gS Lfcfl:^ s 8 0 'CcomWM— -/ Wt 

( ±^nmm »Af>LPx)ti B#ras»s«^i 
tiifcti-Jt, mhuciwo. 5jum<^-<y^ 

[0095]®;, 9 OW3&1BS&#>-5 (±tfX 



113 
1 



9 7° MT 

13" 5 ' vxr 

OlBJPBTI&S t 7 * h ? £ if LX s Hf&Mfiffl"** 

3 2 0 nm~3 9 0 n mO^t^Sr 7 OmW/cm 
2 «^JST-7^PM=fL^« &VVT\ #$1 0//m<7)^ 

20; 
l 0: 
l o: 
60: 



8 #25) 



m hnp-11) 

HIS ELGB5 1 1 ) t 



m 
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GOBEL2M)tl B#P5M» t **^?f ft tT , JR 
J12/xm<7)#2rffML^ <> 
[0096] HlfiM 1 8 

llOcra.ilOcm.f^O. lcm^SM^X 

*«±t=. mmmA t mm^mm^xt-ya- y. tx 

mmo. 4^m<?D3KJi4jSEJB*^L5t. iJC^f, HP«B 
■* NvX^^U*l7y7tj; 0 7 OmW/cm 2 

dp-^ft v i-gjj&w >° ^ - >*%m$ Ktzmmmt^n 

[0097] #^ft^^Hfl^o^fflt»S« 
1 X 1 0 " 5 T o r r . 1 n m/^waJST'lilT 

(o^-mmmmm 23wmxi2w m^iww 

[0098] 
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HaCN 




NCHa 



[00993 mtmi 1 9 

J¥§ 1 0 0 u mCO-tfV ^fSF7-( ;l^,±fc N HtftM4 t 

^VTti 0 7 0 mW/c m2 OBSj^f'9 0&fa1R3t 

[0100] <X^X\ f#^<i?t3S^a£W^1Sfc:*aK 
lxlO" 5 Torr, li*jlig4 n m/#«ieTT/l- 

•fen^yft^T— r (-fedf-x^SJ I s z 

1 522) Ci-7tl35g, 30 Omm/fjf^t 

^^*JK#§"Itt U(R50/im.KJ50. l^mcDfl 
[0101] 3?ft«20 

51*'7X±C, Hifi&«4i:[Hl««ffi)5g^?rXh°>'a- 
bLTJSifO. 3//ra«lMi?MLfc.lll 

[0102] nt>tifzmmi£^m±iz^ mmsjitm 
m^-mm^mcA-zm) ^^^xmrntx. zi sm 

a n7D 7 h C i -)TB^ffl5S*5rSft^ t i « , * 
«3fe*«9fS##B3S;Wi. 14. 6mN/m, fiMT 
(±7 2. 3mN/m?i5olt. mWVmm*: 
J-?- (WniLMW h'-A-fc-y h 7 7 0 ) 1 0 011 

a7 1 7 o o ) smm^m^Ltzmm^imt 

[0103] #fetl^^f-fWl:M^: 7 V-fflJ$Bj<7>^ 

W3ft}j £lMI:>j|+ ( Sfn^Hfif^ PD-ZI)(c 
X-oXfflfeLtzbZZ^ 3 5mN/mt**-)t, £jt s 

tts^ttJKtt (m^mmm cjvsooo) t-cai 

5gUi 4. 3mPa • tyX'fo-oti. Z<7)mM& 

7k n- 

Hl!«3 5° 5' 

HMM4 5° UTF 5' 

17 5° WF 5' 



SfUt. <X^X\ BffijJeffiflTtJ: 7 7 0mW/cm! « 
e&KT 3 #ra**HgJHSf Lfc t i ^> , «5WC»fk Lfc 

[0104] Jfc«0IJ 1 

TUffi^pJ-y -fe -y b EpSiJfflMjET-tf-^/^lx— FPea 
rl dry(Presstekl) Srffl^THMi?lJ3 

[0 10 5] itWJ2 

WS.C0it 7 -te «y h BUMS jSJK"C#2: U* 7 -fe «y N JR H 
GI I (JRH8) &ffl^T^»j3t|l]^#tt^ffpfI 

[0 106] Jt«WI3 

4 £ [5l«cO^T"^M«#*il &flU H»J 4 
[0107] it<KM4 

f^SU mz4 V7°W)VT)Vn-)V3 s, ^iViJ/l/ 
3V (S2y'j3-ylTSL8 113)2. 2g, 7 
iVjcaTiVa^- yy?y ( b— -yj+y-nffyM MF 
— 160E : N— [3 — (hy^h^iJ/H rnt 

<7)-f y 7°n hvu-x— f ;i/ 5 0 ?t ) o . l 5 g , 

wtef- $ vwiL ( ^istssas S T - 4 1 5 

0 n m ) 0 . 2 g ZMUr Ltz . % btlkWmfe 2 0* 
Pel 1 OOXJfcfii^^^SifPLfc. C^ffiSSS^b* 

o^MBiiass-frs i t izx o jp*4ms. sm^KJE^js 

IkWSHz^ Mif&tcJ; DfJ^L^ti^., Ra = 3 0 

mxh-ofz. trz, mm^mi.i.zmT-^'zxtit 

^•LTiftE/K^TSr 7 OmW/c m^coRaSTS^iaSI 

zmmmvmm (Wfamsmm. ca-zd 

fflSL^*&^4^7K^-, 
[0 108] 
[^4] 

*®ytg|5 

l^T 113* 16' 

lilT 10 7" 47° 

JilT 10 5° 40° 
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mmw9 5° 5° 

USSffl 11 5 * WF 5- 

J±3KM 1 8 4° 5 * 

J:t«^J2 10 4° 5" 

lt»J3 5* KIT 5° 

Jt$X#iJ4 1 0 ° 10° 
[0 10 9] HSfeffl 2 1 
ff£0. 1 5mm<3jJ^Lfc7^S-?-£^fc. 

OT- 25-3094) <7)2 OlI%y7f;l/*/I/A7 
S U 2 0 CCIcijlvf 1 4H®K« t , 3 

3-^3g, W/y^y (IJy'Ja-ylTSL 

8113)4. 2g. m^^ym^ (^mmmw s 

T- 0 1 ¥«=>&g7 n m ) 0 . 2 g fcil-S-Ut. #^ 

fUMHSfiSfc 6 0 1 0 0 •Ctefitfc&tf&fflH* L 

-JB£^j£Lfca6fls±fc:&*liUfc. l 5 0*Ctf)iI 
JKT 5 #HKS*3 -its £ h tc J; 0 JH7jc^». Sit^RJG 

0 iW/ c m 2 «^JK T 1 0 #|g[jitj'RttiR«f £ffv ^ , 7j< 
i5«fctfn-:t?*>' W £ 8814ft * fgftfcft M5Ss ( m 
W^MP^S CA-ZI) £.£*)mZ.Lt$mt:$i5 

[0110] 
[iS5] 

* 7 2° 0° 

[oinijfc, ;^7KS) ^JREPsroroc 1 7 5 

Sl/M yf-T-2%;/^ 9 8%«^ffS/'7f-y 

4 ? n x«E ) & X Vm t * ( B ©Hk^SI ?y-yx - y 
ffl[2 OfS7jc$3R) Srffl^T 500 OUc/^KOEPMaffiK 

[0 112] HJjSffi|2 2 

-f h^xh^f yy^ys i (OC 2 H 6 ) 4 «2. 7g> 
X*y-;P3 8. 7g. 2N«&4. 5g^U 1 

0 . XWcMTfJ L, 80 'Cco^mT 3 0 MSmsk L , ff 

$0. 2um<7)J-hV i yj*<1*>~?v>y7m$:l&f&L 
it. f h7Xh^yy7>S i (OC 2 H 8 ) 4 0. 62 
g„ f^rLTW ( BS-ffc^S! TA - 15)0. 96 
g s x^y-;l/2 6. 8 9g.ii&*0. 3 2s2r?I^- 

u 1 oftiasfFLfc. -r^suxeya-f-fy 





10 0° 


30° 


KIT 


15 1° 


77* 


ar 


10 5° 


1 1 * 




116° 


1 3 0 




8 6° 


1 0° 




10 5° 


26° 



m±.^m^Ltz. ZilZ 1 5 0°CCD*SJKT"3 04MBIK*! 
mmitltz. tfcfc. jrV-yl&Zi/fv^y-syitZ 

mm trz 5 mmxcom&comm^ x try r? —r < y?m 

tcJ: OiiCK l ^*»i«-ir*ffl^il±^, 1 g 

/m2 h =$r.g> i o tit L, 8 0 , CC9iB£T 1 0 #|SB8 
St. faiSKx^;^'-^*MM^ffSL. Sfff2fc 
U:. 

[0113] W^tLJtKPH #.fct>l«ift2 toM8fl"£ 2 
3 0mW/cm2 <0jHJKT5iHSISIJ'H»Hgtf &firV\ ?J< 

fc^S«Mft£ffittft«!l}SS (fMJflWWS ca 

-zi) tcioan^Lfe. tsm^fi6t^r„ am 20 

[0114] 
[|£6] 

WC^sfl 8° 7° 
47° 7° 

[ 0 1 1 5 ] ±tz, Umimm±lZtfV lz~iVT)Vzi~ 

>v ( B^mm-m ^-^/-ivau- 2 6) 2a* 
%7kmmzm% 0 . 2^mt-xt°yrj-^-fcj; oasm 

flL 8 0X:f4 5^Pa1itt»LMffM^fi^^o 
7j<^TtCj; 0 2 3 0 mW/c m2 WIHKT84HaaiiWK 
B?J^^V\ 7KiO«»!!!ft&«M^M?E^ (t8^#BS^ 
M CA-ZS) tiOMjetfctCl^s R3CMJ46 2 

0 . ffi7Kf*ii5« Jarre*-?*:. 

[0116] 55M«2 3 

W5fd8*»S^l- )'J^^)Vi^n^y (m^SL7 0 0 ) 
%. i>y^)Vm : Jy^^)V\y~-hO . 0 1lii%2rT-< 

mm^x^ya— y-ymzs. *)mmm2 2tie®» 

Km±fc:*UP0. 2iumfc*S«t-5t:^BL. 100 

T 5 0 mW/ c m2 Wgasr? 1 ^PIMIf L tz b Z h . * 
cOjfMfttc U130-H5' OT^iltltt^kL 

[01173Jf$0. 1 5mmOllttlJit^:r;P5~^A 
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^>-3-h90T-25-3094) (?)2 011%y^ 
f^*/^7S H^SrM^L. 2 0 O-CCfcMtl^ 

[01 18] <k^Z\ N d : YAGt/-f- ( 3 5 5 n 
m 5A^7-(y7?Star Line) ^\ IS 
giX^Wf-iiu 200mJ/cm i t LtA^-y| 
Jfcfcffofc. f#^tl£EMi«^7-te-y bEpfflM (T/U 

f7*—? — UZ.sm 5 0 0 0$C/B#<7)Ep 

f IJSLK-C3 - h ffifciEPBJfcfi 1 ^ct:^2 TJfccDMtt 

[0 119] HJSM2 4 
110cmJI10cm,f§0. lcmW-^ 

7^I?:WL^„ nt>tltzm±.t<z, T-h^xh^fi/f- 
(Ti (OC 2 H 5 ) 4 ) 1 gs X?y-/k9g, % 

ISO . 1 gZM&Vfzmmzxt'y =1-7-4 yy'tzx-o 
TWLfc. <XV*T\ 1 5 0°CT"1 0^RB<?)Jn»Srff 

^•f-^-rJB* 4 0 o°ct" 1 o-frmcoiumzn^x, 

[0120] ?-*-T«_hfc:!liS0J2 3 

cOJSWxttj&^ftf-SJH^^L. 5 0 1 p/mmOMft 
S(7)f^- hVX^S:^LT7j<^TT"5 OmW/cmZ 
<OBgjK-C24i-iaailfL,Jt. ifctvCs yR&UPS'Jffl-f ^ 

(-f ■ --f y^-r^S ^y^f7?>7*-^l/XS 
SI) Sr. R IW^- (Wl[ft**®a^ RI-2 

[0121] ||^J2 5 

jrthtf?xmt%fmLfi:. mz. ^ms-km (b# 

t-7r?^yMIS BL-2) 0. 14g, 
7XN^i/y5ySi (OC 2 H 6 ) 4 0. 62 g, -f-^ 
-TY)V ( S*^^P TA - 1 5 ) 0 . 96g, X? 
7-^2 6. 8 9g.*0. 3 2g*S^U 1 

/?£ 0 . 2jumCOi~hV i y^4 *>~/Y3*/ ?M£1?t& 
Wtf-hlzimLtz. <X^X\ 1 5 0Ttf>jftKT*3 0 4HSJ 

tuzma 0.2/1 m^mm^mmmmzimLfz, 

^^titzMM^z^ *-*z yyyyyz 3 mW/ cm 2 com. 

sevmiM&fflst * fx \. \ yj< iz itr h mm owemtt. £ 



' £ TTA* S - 1 #"Wf,SS tifz . 
[0 122] Hlt«2 6 

S' U jfryVl'Tifc l»/5^HPC7002 ( H^Jt =f 
A) 3g, 7;WT;l-a^yy7yt*I.HPC4 0 

2 h ( b*^3"a ) i g t . 5 . 
czcommzxiz'ya— f 4 y^mzx^om^o. ism 

[0123] v£\ 7'7^f V-S±t3MtM2 3iE» 

EP»JKRM)iR**» wmmumtRb UT, 1 7 5«/ 

>-^-T J 2%^fe9 8 %«ffl^Sr W-f !> y*"7 is a > 

^7-y«JLfc. »:v^Ti#^ix/'cEPWJiSSr^ 
"7 -b -y b EpgiJH (7^7r -SWS TiVy r a. - 
x-x) ^BXO-fW. ^-7-b«yhEPB!lffl>f^ (If - 

5 0 0 Ott/^EPSPJJSJKTa— M^Epiij^fl^/ik 
u^>2 TJ^O^if^ Ep«ijft*^# <b fi^ . 
[0 124] H|gW2 7 

9~y^-ft^X9^ivLX7\(.mmzi. <0 7 0mW/ 
[0125] 7K?ge^?l>fl«-ft.ttxXT-^T^ U h 

mil ( wjnxmm aq-d iooos, msmtm 

(^^X^.y^U c r^ 7-S*il-Xl^M^i71 8 
4 ) 5 0 g. 7K2 5 g SrM-o-L. 3 ^H8»»# Lfe . 

§tLfdItLtt«^§RJF^t^->-(7)4"C,^3 0/i 1 
?iTL^. <J:viT\ yKIB^T^J; 0 7 OmW/crn 2 <7)M 
JTT1 0#WLt, ti9mm, ^SBSt4 5mm 

couyx^fmtt:, 

[0126] mmm2 8 

Srxb-yn— f-f x -oxmmo. 4um<Dmm 

**JBS-^t?t. *V^T\ !SPg|5SfMmmtfDPW^ 
t-y^lrh^xv^StLXykmrnzi. 0 7 0mW/ 

[0127] ^immmm-it^x^r^T^ y v- v 

Sfll (^JHI*S AQ-7) 1 000g, ^HSiM'J 
4) 50g,;Kl25g S^L. 34HBffll^L^:. # 
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#-ft#Lfc. <!K^X\ yHMT^zX 0 7 OmW/cm 2 cO 
{©ST" 3 ^IBJRglf U« tfllmm, ^SgBt 2 . 5 m 

[0128] mm29 

J?£0. 2 3mm<0Mgb£T/P$~^A®£T^V 

90T-25-3094) 2 Olt%y7f;Wi7 

S^ffS^M^L. 2 0 0X^1 U 

77^ v-JlSrffML^:. &vv£\ <1«7°?M v— Ho 

X-22-160AS fffil§1112) 9 

g, astsM (^u^y^T^-h B^^u^^^ys 

nn^-M) lg, ^'^^U/HS^'^HIO. 0 5 

mfta-ww*. (^EJEmm st-o i eii7 n 

m) lg, 1, 4 - ; J-%*?*r> 5 g, -fyrcmv— 

5 gfrt>%z>ffl.m^muL, 1 2 oxrc2#iase« 
t , m £ i ^ m commis'^m^mat t , «jjrjsjr£ 

'Om^.Lfzt Ra = 2nmTJi"3fc. 

[0 1 2 9] 248nm«X=Jfy?-Wf^ 
2 0 0mJ/cm2 <^iffiT'«U ^-y£ffM 
L . 3£ftBSEKJS SiBiUfc. £ ORBS* SB n - * 

c a - z a ) izxvmfeLtibz.*) awittcona wis 
[0130] mmm3o 

mmm 2 9 -cum l Jt epm % * 7 -t - y h epsm ( /j^ 

X7'jyh4«) fcrlR'joft, EpHH y^f (*B*^ 
hJtt£E|JJPJ£?ro i ^ Ji»&EP8WW£>^ . 

[0131] mmM3 1 

^ft^j 29 1 mncoirmx\ 0 . 2 3 mmw^s 

X-22-160AS)8g,4? 

y ^ ( tmttsm k f 9 6 > ig, 

n^— h L) lg, >7 U Vly7f;l^0 . 0 5 
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